Effect of intercellular contact on DNA conformation, radiation-induced DNA damage, and mutation in Chinese hamster V79 cells.
Chinese hamster V79 cells, when grown as small spheroids in suspension culture, are more resistant to killing by ionizing radiation than when grown as monolayers. We have attempted to determine whether this enhanced survival following irradiation is reflected in DNA damage and repair at the structural level (by measuring alkali-induced DNA unwinding rates from strand breaks) and at the functional level (by measuring resistance to forward mutation at the HGPRT locus). For a given dose of radiation, the unwinding of DNA in high salt/weak alkali was less complete for spheroid DNA than for monolayer DNA, and the rate of repair of radiation damage was faster in spheroid DNA. These differential responses were lost 8 hr after separation of spheroids into single cells, coinciding with loss of radioresistance measured by clonogenicity. In addition, spheroid cells showed fewer numbers of induced mutants per Gray, although, for a given level of survival, the mutation frequency for monolayers and spheroids was identical. These results suggest that conformational changes in DNA resulting from cell growth as spheroids might enhance repair of radiation-induced lesions.